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TRANSFORMER BUSHING 

This application is a continuation of application Ser. 
No. 561,990, ?led Dec. 14, 1983, now abandoned, 
which was continuation of application Ser. No. 182,232, 
?led Aug. 28, 1980, now abandoned. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates generally to electrical connec‘ 
tors, and more particularly to bushings or connectors 
for use with tank-type electrical transformers. 

Bushings or connectors currently used with tank-type 
electrical transformers, such as those known as low 
voltage bushings, generally comprise multi-piece assem 
blies made up of a molded epoxy bushing and associated 
conductor elements. Such an epoxy bushing is normally 
of an appropriate cross-section and size to meet mount 
ing requirements, while the associated conductor nor 
mally extends through the epoxy bushing and usually 
includes specially-shaped end portions such as spade 
terminals, eyebolt connectors, or the like. Such an insu 
lating epoxy molded bushing, however, in addition to 
providing insulative properties, also has been required 
to provide mechanical and structural properties since it 
is the primary means of securing the bushing or connec 
tor assembly to the tank wall. Thus it has been necessary 
to manufacture such epoxy bushings in elaborate 
shapes, using relatively expensive epoxy molding com 
pounds, while still providing adequate structural 
strength. Needless to say, in many cases this delicate 
balance has proven to be very dif?cult to achieve. 

Accordingly, it is a principal object of the present 
invention to provide an improved transformer bushing 
which in addition to furnishing the requisite conductive 
and insulative properties, does so by using a minimum 
amount of insulating material, that is, only that amount 
necessary to provide the insulative properties. Thus a 
more reliable bushing may be provided wherein the 
conducting material, rather than the more fragile insu 
lating material, furnishes the required mechanical and 
structural properties. 

In general, the transformer bushing assembly accord 
ing to the present invention comprises a conducting 
member which provides the required shape and neces 
sary mechanical and structural strength, and an insulat 
ing layer which is used only to provide the necessary 
insulating properties. The bushing assembly is made 
primarily, although not exclusively, for use with tank 
type electrical transformers and is adapted to be in 
serted through an opening of predetermined cross-sec 
tional dimension in the wall of the tank to provide elec 
trical connection of the transformer with an external 
conductor. The bushing assembly is comprised of a 
conductor adapted to extend through the opening in the 
tank wall having a ?rst connector portion for providing 
an electrical connection to the transformer, a second 
connector portion for providing an electrical connec 
tion to the external conductor, and a securing portion 
having a cross-sectional dimension greater than the 
predetermined cross-sectional dimension of the opening 
in the tank wall, for securing the bushing assembly to 
the wall of the tank. The bushing assembly further com 
prises a coating of dielectric material on the securing 
portion, which may be of substantially uniform thick 
ness for insulating the conductor from electrical con 
duction with the wall, and securing means cooperative 
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2 
with the securing portion of the conductor for securing 
the bushing assembly to the wall, but maintaining insu 
lation of the conductor from electrical conduction with 
the wall. In the two preferred embodiments described 
herein, the conductor may either be secured to the wall 
of the associated transformer tank by an externally mat 
ing clamp assembly having a similar dielectric layer 
thereon, or may include threads formed on its inside 
portion for engaging an insulated internally threaded 
securing member. It should of course be appreciated 
that these securing methods may be interchanged or 
modi?ed without departing from the fair meaning of the 
present invention. Appropriate sealing and gasket mate 
rials are also provided. 

In the one preferred embodiment described herein, 
the conductor includes a rod portion adapted to extend 
through the opening in the wall for providing a ?rst rod 
end interior of the tank for connection to the trans 
former and a second rod end exterior of the tank for 
providing an electrical connection to the external con 
ductor, and also includes a plate portion secured to the 
rod portion intermediate the ends thereof having a 
cross-sectional dimension greater than the predeter 
mined cross-sectional dimension of the opening in the 
tank wall, for securing the bushing assembly to the wall 
of the tank. The bushing assembly further comprises a 
coating of dielectric material on the plate portion, 
which may be of substantially uniform thickness, for 
insulating the conductor from electrical conduction 
with the wall, and a clamping member having an open 
ing therethrough for receiving one of the rod ends and 
being adapted to clamp the plate portion to the wall of 
the transformer to secure the bushing assembly to the 
wall but maintaining insulation of the conductor from 
electrical conduction with the wall. 

Additional advantages and features of the present 
invention will become apparent from a reading of the 
detailed description of the preferred embodiments 
which makes reference to the following set of drawings 
in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view, partially in section, 
of the transformer bushing assembly of the present in 
vention, shown mounted on a transformer tank wall; 
FIG. 2 is a side elevational view, partially in section 

of the conductor or bushing stud portion only of the 
transformer bushing assembly of FIG. 1; 
FIG. 3 is an end view of the conductor or bushing 

stud portion of FIG. 2; 
FIG. 4 is a plan view of the clamp assembly portion 

only of the transformer bushing assembly of FIG. 1; 
FIG. 5 is a cross-sectional view of the clamp assem 

bly portion of FIG. 4 along the line 5—5 in FIG. 4; 
FIG. 6 is a longitudinal cross-sectional view of an 

other embodiment of the transformer bushing assembly 
of the present invention, shown positioned on a trans 
former tank wall; 
FIG. 7 is a plan view of an insulated threaded mem 

ber adapted for use with the bushing stud portion of 
FIG. 6; and 
FIG. 8 is a cross-sectional view of the threaded mem 

ber of FIG. 7 along the line 8—8 in FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings wherein the showings 
are for the purpose of illustrating two preferred embodi 
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ments of the present invention and are not for the pur 
pose of limiting the invention, FIGS. 1 to 5 show one 
preferred embodiment of the bushing assembly 10 of the 
present invention in which the conductor or bushing 
stud 20 is secured to the wall 30 of the associated trans 
former tank by an externally mating clamp assembly 40. 
For the sake of reference, the inside portion of the tank 
is labeled “In” and typically is an oil or dielectric ?uid 
environment, while the outside portion of the tank, 
which is labeled “Out" is open to air. The conductor or 
bushing stud 20, as shown in FIGS. 1 and 2, comprises 
a ?rst connector or rod portion 50, a securing or inter 
mediate plate portion 60, and a second connector or rod 
portion 70. The ?rst connector portion is made of a 
conductive material and is adapted for connection to an 
electrical lead within the transformer. The securing 
portion 60 is integral with and made of the same con 
ductive material as the ?rst connector portion 50, but is 
of a larger cross-section than the ?rst connector por 
tion. This larger cross-section forms a shoulder or rim in 
about the center of the bushing stud thus enabling the 
securing portion 60 to be mounted adjacent the outer 
casing of the associated electrical transformer. The 
second connector portion 70 is integral with and made 
of the same conductive material as both the ?rst con 
nector portion 50 and the securing portion 60. Like the 
?rst connector portion 50, the second connector por 
tion 70 is of a cross-section smaller than the securing 
portion 60, and likewise is adapted for connection to an 
electrical lead, but outside the transformer. In this pre 
ferred embodiment, the ?rst connector portion 50 and 
the second connector portion 70 are generally symmet 
rical to one another about the securing portion 60, and 
both connector portions are threaded on their terminal 
ends, 80 and 90, respectively, so as to allow for attach 
ment of electrical leads or other connector means such 
as spade terminals, eyebolt connectors, or the like. This 

. securing portion has a relatively thin (i.e., about 0.035 
. inches) layer of insulating material thereon, although 
other similar insulating layers are believed to be usable. 
This insulating layer is generally depicted as 100 in the 
drawings and insulates the conductor from electrical 
conduction with the wall. 
As best seen in FIG. 3, the securing portion 60 is 

generally hexagonal in cross-sectional shape. As will be 
explained in more detail hereinbelow, this particular 
shape allows for a secure anti-rotation connection with 
the mating clamp assembly 40 which is placed over and 
mates with the securing portion 60. This shape, coupled 
with the symmetry of the ?rst and second connector 
portions, provides a part which in addition to being able 
to furnish a secure clamping action, cannot be assem 
bled incorrectly. It further allows for error-free installa 
tion since regardless of the orientation of the securing 
portion 60, and as will be shown below, clearance is 
always provided for the studs on the transformer tank. 
As shown in FIGS. 1, 4 and 5, the mating clamp 

assembly 40 shown therein comprises a metal stamping, 
and like the securing portion referred to hereinabove, 
has a relatively thin layer of insulating material .thereon. 
The clamp assembly 40 is generally triangular in cross 
sectional shape and has integral side walls 110 which are 
generally perpendicular to the ?at face of the clamp 
assembly 40 and which surround and mate with three of 
the six sides of the hexagonally-shaped securing portion 
60. (See the dotted line in FIG. 4.) The clamp assembly 
40 has a central alignment hole 120 therein for passing 
over and around the second connector portion, and also 
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4 
has three mounting holes 130 therein which are adapted 
for alignment with mounting studs 140 welded on the 
outside of the transformer tank 30. It should thus be 
noted that clearance will always be provided for the 
mounting studs and holes due to the unique hexagonal 
securing portion. When the clamp assembly 40 is fas 
tened down using appropriate fastening means such as 
?atwashers 135, lockwashers 145, and nuts 150 on the 
mounting studs 140, the securing portion 60 of the con 
ductor or bushing stud 20 of the bushing assembly 10 of 
the present invention is located and secured on the 
outside of the associated transformer tank. The clamp 
assembly 40 may contain brass eyelets 160 around the 
mounting holes 130 to provide corrosion resistance 
inside the holes. The three mounting holes may be used 
to hold the clamp assembly 40 during the coating pro 
cess when the insulating layer is placed thereon. In this 
way, the holes are not coated on their inside diameter 
thus assuring as accurate hole diameter after coating. 
By using brass eyelets, a fully corrosion resistant part is 
produced at substantially lower cost than using stainless 
steel or the like for the entire formed part. An insulating 
layer such as an epoxy coating or the like on the clamp 
assembly 40 is required from an electrical standpoint to 
provide the necessary strike distance and high-potential 
withstand. 
As shown in FIG. 1, a cushion gasket 170, preferably 

made of a material such as nitrile rubber or treated 
paper and of a thickness of about 0.020 inches, may be 
used to provide a slight cushion between the outer face 
of the coated securing portion 60 and the inner face of 
the coated clamp assembly 40. Such a cushion gasket 
170 also signi?cantly decreases, if not eliminates, any 
tendency of the coated conductor and clamp to bond 
together under long term compression and heat from 
the transformer. The cushion gasket 170 is generally 
triangular in shape with appropriately placed holes to 
accommodate the conductor, mounting studs, and holes 
in the mating clamp assembly, and also is formed to lay 
within the con?nes of the side walls 110 of the clamp 
assembly 40, thereby separating the side walls of the 
clamp assembly from the three mating edges of the 
hexagonal securing portion. In addition to the cushion 
gasket 170, a sealing gasket 180 is provided between the 
inner face of the securing portion 60 and the outer cas 
ing of the associated electrical tank 30, and preferably is 
made of a material such as nitrile rubber, although other 
similar sealing materials including other elastomeric 
materials are believed to be usable. This sealing gasket 
180 prevents oil from leaking out of the transformer 
tank. It should thus be apparent that the hexagonally 
shaped securing portion 60, when clamped up against 
the tank using the above described geometrically mat 
ing clamp assembly and gaskets, provides resistance to 
cantilever forces as it is held between the tank wall and 
the clamp, and also provides resistance to torque as it is 
captured within the geometrically mating formed 
clamp. As referred to somewhat above, this unique 
combination of geometric shapes also provides for er 
ror-free installation. 
FIGS. 6 to 8 show another preferred embodiment of 

the bushing assembly of the present invention in which 
the conductor or bushing stud 190 includes threads 200 
formed on the inside portion of the bushing for engag 
ing an internally threaded securing member 210. As 
with the description given above, for the sake of refer 
ence, the inside portion of the tank is labeled “In” and 
typically is an oil or dielectric fluid environment, while 
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the outside portion of the tank, which is labeled “Out” 
is open to air. The bushing stud 190, as shown in FIG. 
6, comprises a ?rst connector portion 220, a securing 
portion 230, and a second connector portion 240. As 
with the embodiment of FIGS. 1 to 5, the ?rst connec 
tor portion 220 of this embodiment is made of a conduc 
tive material and is adapted for connection to an electri 
cal lead within the transformer. This ?rst connector 
portion includes the threads 200, referred to earlier, 
which are formed on a shank 250 connecting threads 
260 on the innermost end of the ?rst connector portion 
220 to the securing portion 230. The threads 200 are of 
a diameter small enough to be inserted into an opening 
in the associated transformer tank wall 270. The secur 
ing portion 230 is integral with and made of the same 
conductor material as the ?rst connector portion 220, 
but is of a larger cross-section than the ?rst connector 
portion 220, shank 250, and threads 200. This larger 
cross-section forms a shoulder or rim in about the center 
of the bushing stud thus enabling this securing portion 
230 to be mounted adjacent the outer casing or wall of 
the associated electrical transformer tank 270. The sec 
ond connector portion 240 is integral with and made of 
the same conductive material as both the ?rst connector 
portion 220 and the securing portion 230. Like the ?rst 
connector portion 220, the second connector portion 
240 is of a cross-section smaller than the securing por 
tion, and likewise is adapted for connection to an elec 
trical lead, but outside the transformer. In this preferred 
embodiment, the second connector portion has a 
threaded hole 280 therewithin. This offers lower cost in 
the complete bushing assembly, as well as ?exibility in 
the ?nished transformer for interchangeability of exter 
nal connections between spade terminals, eyebolt con 
nectors, or other connection means. This securing por 
tion has a relatively thin (i.e., about 0.035 inches) layer 
of insulating material thereon, although other similar 
insulating layers are believed to be usable. This insulat 
ing layer is generally depicted as 290 in the drawings. 

Referring now to FIGS. 7 and 8, the threaded secur 
ing member 210 for use with the conductor or bushing 
stud 190 in the bushing assembly of the present inven 
tion is shown. This threaded securing member is made 
of insulating material or otherwise has insulating prop 
erties and is generally circular and nut-like in character. 
The threaded securing member 210 as shown in FIGS. 
7 and 8 may preferably be made of conventional molded 
epoxy and have appropriately positioned structural 
supporting ribs 300 therein radiating from a threaded 
hole 310 in its center. Threads 320 surrounding this hole 
are adpated to mate with the threads 200 on the conduc 
tor or bushing stud 190. When it is desired to secure the 
bushing stud 190 to a transformer tank, the ?rst connec 
tor portion 220 of the stud 190 would be inserted 
through the hole in the tank so that the securing portion 
230 is adjacent the outer casing or wall 270 of the trans 
former tank. The threaded securing member 210 would 
then be slipped over the ?rst connector portion 220 
from the inside of the tank until it engages the threads 
200, and then the securing member 210 would be 
threaded on to the threads 200 until the outer face 330 
of the securing member abuts the inner surface of the 
transformer tank, thereby locating the securing portion 
230 on the outside of the tank. Needless to say, appro 
priate gasket materials, such as the sealing gasket 340 in 
FIG. 6, would also be used. 

It should of course be appreciated that the securing 
means of the two embodiments described above may be 
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6 
interchanged or modi?ed, with appropriate modi?ca 
tion of the conductor, etc. Such variations or modi?ca 
tions are believed to be well within the expertise of one 
skilled in this art. 
With regard to the particular conductive materials 

which may be used to fabricate the bushing stud of the 
present invention, it is believed that aluminum and cop 
per are preferred materials, with such other materials as 
brass, steel, stainless steel, bronze, and tinned bronze 
also being usable. Although cold forming or upset form 
ing the conductor from a single slug of material is a 
preferred manufacturing method because of such ad 
vantages as reasonable cost and little or no waste, other 
manufacturing methods are believed to be usable. For 
example, the conductor of the bushing assembly of the 
present invention might be formed by welding a plate to 
the middle of a rod. Thus a generally hexagonal annular 
plate could be welded near the center of a rod to form 
the conductor of the embodiment described in FIGS. 1 
to 5 hereinabove. Also, it is believed that the conductor 
may be machined from bar or rod stock as necessary. 
The insulating layer on the conductor may be made 

up of such materials as epoxies, polyesters, ?berglass 
reinforced materials, vinyls, polyurethanes, melamines, 
polyethylenes, nylons, and other thermoplastic and 
thermoset materials. However, it is necessary that this 
insulating layer be a relatively hard material that does 
not flow signi?cantly under pressure from the clamped 
and tightened parts. In this regard, it has been found 
that an epoxy coating such as Corvel ECB-l363 manu 
factured by Polymer Corp. of Harrisburg, Pa, applied 
using a conventional ?uidized bed coating method, 
provides satisfactory performance properties. Of 
course, almost any other dielectric material that can be 
used in a fluidized bed is believed to be potentially us 
able in coating the conductor, subject to the above-men 
tioned performance requirements. ' 
Among the advantages of the present invention, in 

addition to those referred to above, are that it is consid 
erably stronger than the epoxy molded bushings cur 
rently available in the market today, and likewise is of 
signi?cantly lower cost based on the fact that aluminum 
or copper conductor cost per cubic inch is less than the 
cost of epoxy insulating compound per cubic inch. 
Thus, the present invention uses a maximum amount of 
conductor material to provide the required shape and 
physical strength, while the insulating coating is mini 
mized and only has to provide the electrical insulating 
function. The device of the present invention is also 
relatively simple to install and furnishes a secure oil 
tight seal on the transformer tank. 
While it will be apparent that the preferred embodi 

ments of the invention disclosed are well calculated to 
ful?ll the objects above stated, it will be appreciated 
that the invention is susceptible to modi?cation, varia 
tion, and change without departing from the proper 
scope or fair meaning of the subjoined claims. 
What is claimed is: 
1. A bushing assembly for use with a tank-type elec 

trical transformer adapted to be inserted through an 
opening in the outer casing of the electrical transformer, 
said bushing assembly being comprised of a bushing 
stud and means for securing said stud to the trans 
former, said bushing stud comprising: 

a ?rst connector portion made of a conductive mate 
rial and adapted for connection to an electrical lead 
within the transformer, 
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a securing portion integral with and made of the same 
conductive material as said ?rst connector portion, 
but of a larger diameter, said securing portion 
adapted to be mounted adjacent the outer casing of 
the electrical transformer, 

a second connector portion integral with and made of 
the same conductive material as said ?rst connec 
tor portion and said securing portion, but of a 
smaller diameter than said securing portion, said 
second connector portion adapted for connection 
to an electrical lead outside the transformer, 

said securing portion having a relatively thin layer of 
insulating material thereon, and 

said means for securing said stud to the transformer 
comprising an externally mating clamp assembly 
having a central alignment hole for passing around 
said second connector portion, and a plurality of 
mounting holes therein adapted for alignment with 
studs on the outside of the transformer tank, and 
having insulating properties and being adapted for 
locating said securing portion on the outside of the 
tank adjacent the outer casing of the electrical 
transformer. 

2. The invention of claim 1 wherein said ?rst connec 
tor portion and said second connector portion are at 
least partially threaded. 

3. The invention of claim 1 wherein said ?rst connec 
tor portion and said second connector portion are gen 
erally symmetrical about said securing portion. 

4. The invention of claim 1 wherein said clamp assem 
bly comprises a metal stamping having a relatively thin 
layer of insulating material thereon and wherein said 
‘mounting holes in said clamp assembly are formed by 
brass eyelets. 

5. The invention of claim 1 wherein a cushion gasket 
is used between said clamp assembly and said securing 
portion. 

6. The invention of claim 1 wherein a sealing gasket is 
used between said securing portion and the outer casing 
of the electrical transformer. 

7. The invention of claim 1 wherein said securing 
portion is generally hexagonal in cross-sectional shape, 
and wherein said mating clamp assembly is adapted to 
be placed over and mate with said securing portion. 

8. The invention of claim 7 wherein said clamp assem 
bly is generally triangular in cross-sectional shape so 
that the three side walls of said clamp assembly mate 
with three of the six sides of said hexagonal securing 
portion. 

9. A bushing assembly for use with a tank-type elec 
trical transformer adapted to be inserted through an 
opening in the outer casing of the electrical transformer, 
said bushing assembly being comprised of a bushing 
stud and means for securing said stud to the trans 
former, said bushing stud comprising: 

a ?rst connector portion made of a conductive mate 
rial and adapted for connection to an electrical lead 
within the transformer, 

a securing portion integral with and made of the same 
conductive material as said ?rst connector portion, 
but of a larger diameter, said securing portion 
adapted to be mounted on the outside of the tank 
adjacent the outer casing of the electrical trans 
former and having threads adjacent said securing 
portion extending through the opening in the cas 
ing into the inside of the tank, 

a second connector portion integral with and made of 
the same conductive material as said ?rst connec 
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8 
tor portion and said securing portion, but of a 
smaller diameter than said securing portion, said 
second connector portion adapted for connection 
to an electrical lead outside the transformer, 

said securing portion having a relatively thin layer of 
insulating material thereon, and 

said means for securing said stud t0 the transformer 
comprising a threaded securing member having 
insulating properties and being adapted for locating 
said securing portion on the outside of the tank 
adjacent the outer casing of the electrical trans~ 
former, by engaging the threads adjacent said se 
curing portion which extend into the inside of the 
tank. 

10. The invention of claim 9 wherein said second 
connector portion includes a threaded hole adapted to 
receive matably threaded electrical connection means. 

11. The invention of claim 9 wherein said securing 
member comprises a generally circular nut-like mem 
ber. 

12. The invention of claim 9 wherein said securing 
member is nonmetallic. 

13. The invention of claim 12 wherein said securing 
member is made of a molded epoxy. 

14. The invention of claim 12, wherein said composite 
securing flange is generally hex-shaped, said clamp 
member being a generally laterally-extending plate-like 
member of a generally triangular shape and having a 
wall portion extending generally longitudinally from 
each of the three sides thereof, said clamp member 
further being adapted to receive said generally hex 
shaped composite securing ?ange between said wall 
portions with three of the sides of said composite secur 
ing flange aligned in a generally mating registry with 
the three sides of said clamp member and with the re 
maining three sides of said composite securing ?ange 
generally aligned with but laterally spaced from the 
apexes of said clamp member, said ?rst three sides of 
said composite securing flange laterally interfering with 
the three sides of said clamp member when in said mat 
ing registry with one another to prevent said composite 
securing ?ange and said connector portions from rotat 
ing laterally relative to said clamp member, one of said 
attachment means for securing said clamp member to 
the casing being located generally between each of said 
remaining three sides of said composite securing ?ange 
and its associated apex of said clamp member. 

15. A bushing assembly for use with an electrical 
transformer having a casing, said bushing assembly 
being adapted to protrude through an opening in the 
casing of the electrical transformer in order to provide 
electrical connection between electrical conductors on 
opposite sides of the casing, said bushing assembly com 
prising conductor means and clamping means for secur 
ing said conductor means to the transformer, said con 
ductor means including ?rst and second connector por 
tions electrically integral with one another and com 
posed of an electrically conductive material, said ?rst 
and second connector portions being adapted for elec 
trical connection to said electrical conductors on oppo 
site sides of the casing of the electrical transformer, at 
least one of said ?rst and second connector portions 
extending longitudinally through the opening in the 
casing of the electrical transformer, said conductor 
means further including a composite securing ?ange 
?xedly extending laterally from a generally intermedi 
ate location along said bushing assembly generally be 
tween said ?rst and second connector portions, said 
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composite securing ?ange including an electrically con 
ductive inner member and a relatively thin outer coat 
ing of electrically insulating material following the con 
tour of said inner member, said relatively thin outer 
coating of electrically insulating material being of a 
substantially uniform thickness and extending over a 
part of each of said connector portions generally adja 
cent said composite securing ?ange, said composite 
securing ?ange being generally plate-like in con?gura 
tion with its longitudinal thickness being substantially 
less than the longitudinal length of said ?rst and second 
conductors and with its lateral dimensions being sub 
stantially larger than the lateral dimensions of said ?rst 
and second conductors, said composite securing ?ange 
further being adapted to be mounted generally adjacent 
the casing of the electrical transformer with said thin 
outer coating of electrically insulating material inter 
posed between said inner member of said composite 
securing ?ange and said casing, said clamping means 
including a clamp member engageable with said con 
ductor means and having an opening for receiving at 
least one of said ?rst and second connector portions 
extending therethrough and attachment means for se 
curing said clamp member to one side of the casing, said 
engagement between said clamp member and said con 
ductor means biasing said composite securing ?ange 
toward said one side of the casing of the electrical trans 
former, said composite securing ?ange being generally 
hex~shaped, said clamp member being a generally later 
ally-extending plate-like member of a generally triangu 
lar shape and having a wall portion extending generally 
longitudinally from each of the three sides thereof, said 
clamp member further being adapted to receive said 
generally hex-shaped composite securing ?ange be 
tween said wall portions with three of the sides of said 
composite securing ?ange aligned in a generally mating 
registry with the three sides of said clamp member and 
with the remaining three sides of said composite secur 
ing ?ange generally aligned with but laterally shaped 
from the apexes of said clamp member, said ?rst three 
sides of said‘ composite securing ?ange laterally interfer 
‘ing with the three sides of said clamp member when in 
said mating registry with one another to prevent said 
composite securing ?ange and said connector portions 
from rotating laterally relative to said clamp member, 
one of said attachment means for securing said clamp 
member to the casing being located generally between 
each of said remaining three sides of said composite 
securing ?ange and its associated apex of said clamp 
member, said attachment means comprising a number of 
threaded fastener means mounted on said one side of the 
transformer casing, said composite securing flange hav 
ing an aperture extending through each of said spaces 
between said three apexes of said clamp member and 
said remaining three sides of said composite securing 
?ange, said apertures being aligned for receiving one of 
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10 
said fastener means extending through each of said 
apertures. _ 

16. The invention of claim 15, wherein said clamp 
member also includes a relatively thin outer coating of 
electrically insulating material generally following its 
contour. 

17. ‘A bushing assembly for use with an electrical 
transformer having a casing said bushing assembly 
being adapted to protrude through an opening in the 
casing of the electrical transformer in order to provide 
electrical connection between electrical conductors on 
opposite sides of the casing, said bushing assembly com 
prising conductor means and clamping means for secur 
ing said conductor means to the transformer, said con-i 
ductor means including ?rst and second connector por 
tions electrically integral with one another and com 
posed of an electrically conductive material, said ?rst 
and second connector portions being adapted for elec 
trical connection to said electrical conductors on oppo 
site sides of the casing of the electrical transformer, at 
least one of said ?rst and second connector portions 
extending longitudinally through the opening in the 
casing of the electrical transformer, said conductor 
means further including a composite securing ?ange 
?xedly extending laterally from a generally intermedi 
ate location along said bushing assembly generally be 
tween said ?rst and second connector portions, said 
composite securing ?ange including an electrically con 
ductive inner member and a relatively thin outer coat 
ing of electrically insulating material following the con 
tour of said inner member, said composite securing 
?ange being generally plate-like in con?guration with 
its longitudinal thickness being substantially less than 
the longitudinal length of said ?rst and second conduc 
tors and with its lateral dimensions beingv substantially 
larger than the lateral dimensions of said ?rst and sec 
ond conductors, said composite securing ?ange further 
being adapted to be mounted generally adjacent the 
casing of the electrical transformer with said thin outer 
coating of electrically insulating material interposed 
between said inner member of said composite securing 
?ange and said casing, said clamping means including a 
clamp member engageable with said conductor means 
and having an opening for receiving at least one of said 
?rst and second connector portions extending there 
through and attachment means for securing said clamp 
member to the casing, said engagement between said 
clamp member and said conductor means biasing said 
composite securing ?ange toward one side of the casing 
of the electrical transformer. 

18. The invention of claim 17, wherein said composite 
securing ?ange is clamped between said clamp member 
and the casing of the electrical transformer when said 
clamp member is secured to the casing. 

* * * * 1k 
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